Urachal cysts occur infrequently in adults and are rarely reported in the literature. Laparoscopic excision or robot-assisted laparoscopic excision of urachal cysts has widely been applied in recent years. We present a case of urachal cyst infection treated with antibiotics and two-staged operation. The laparoscopic procedure was performed without any complications. Strong suspicion is the key for early diagnosis.
Introduction
The urachus develops when the bladder descends to the pelvis in the 5th month of fetal development, resulting in the formation of the urachal canal. The lumen of this canal obliterates during fetal life. Sometimes, however, it will become a fibrous tract in early adult life. Incomplete regression of the fetal urachus may result in some forms of abnormalities.
Most of the urachal abnormalities present in children because urachal obliteration usually takes place in early infancy. Hence, abnormalities rarely occur in adults, and there are few reports in the literature. The most common form of urachal abnormalities in adults is the urachal cyst, and infection is the usual mode of manifestation [1] . Diagnosis is somehow difficult due to its nonspecific symptoms.
Herein we present a case of urachal cyst infection in a young adult, manifesting by an inflammation at the umbilicus treated with a two-stage operation using a laparoscopic approach.
Case Presentation
A 29-year-old healthy male presented at our emergency room with a 3-cm painful mass on the umbilicus. Yellowish pus leaked from the inflamed mass during the physical examination. He neither had fever nor other abdominal symptoms, and laboratory values were normal in the beginning. An oral antibiotic (dicloxacillin 250 mg q.i.d.) was prescribed. However, the pain progressed the next day, and the painful area increased to 15 cm around the subumbilical region in the lower abdomen. Leukocytosis developed. Pus regressed, but a small amount of bloody discharge appeared. An abdominal CT scan ( fig. 1, fig. 2 ) showed a 4cm mass beneath the patient's subumbilical region. An infected urachal cyst was impressed. Ertapenem 1 g per day was given, and a two-staged operation was considered. Ultrasonography ( fig. 3 ) was performed after several days of antibiotic treatment.
The first operation was done through a subumbilical bracket incision and a 4-cm pocket, and a small amount of pus could be identified and drained. Treatment with antibiotics was continued, and dressing was applied to the wound. A second operation was performed 1 week after the initial drainage. The patient was put in a semi-Fowler's position. The operator stood on the right side of the patient and the assistant on the left side to hold the laparoscope. Three ports (one 5-mm port at the upper midline abdomen for a laparoscopic grasper, one 5-mm port at the left upper abdomen for a 5-mm 30° laparoscope, and one 3-mm working port over the right upper abdomen) were created. Transection of the fibrotic tract was done in the pelvis, and endoclips were applied near its insertion into the urinary bladder. The urachal cyst and the fibrotic tract were resected, and the specimen was removed through the umbilicus. The operation was completed in 60 min with minimal bleeding. The postoperative course was uneventful, and the patient did well during follow-up at our outpatient department. The pathology reports indicated acute and chronic inflammation with dense fibrotic tissues. No evidence of malignancy was noted.
Discussion
The first to describe urachal abnormality was Cabriolus in 1550. Since then, few cases had been reported in the literature. The urinary bladder descent into the fetal pelvis in the 5th month of development pulls the urachus, leading to the formation of the urachal canal. The lumen of the canal progressively obliterates during fetal life.
Five types of urachal abnormalities were defined: (1) patent urachus, where the entire tubular structure fails to close; (2) urachal cyst, where both ends of the urachal canal close, leaving an open central portion; (3) urachal sinus, which drains proximally into the umbilicus; (4) vesicourachal diverticulum, communicates distally with the urinary bladder, and (5) alternating sinus, which can drain to either the bladder or umbilicus [2] . The incidence of an urachal cyst in adults is unknown but is rare. It is more common in males than females [1, 3] . The most common presentation of urachal abnormality is the urachal cyst, with infection being the usual symptom displayed [3, 4] . Commonly cultured microorganisms from the cystic fluid include Escherichia coli, Enterococcus faecium, Klebsiella pneumonia, Proteus, Streptococcus viridans and Fusobacterium [3, 4] . Our culture report was negative due to the late collection of the sample.
Clinical signs and symptoms are nonspecific and can only be identified when infection occurs. The presence of the triad of symptoms including a tender midline infraumbilical mass, umbilical discharge and sepsis should raise suspicion of urachal cyst infection. Our patient presented with similar symptoms; strong suspicion is the key to achieve the final diagnosis of urachal cyst infection.
Once an urachal cyst is suspected, diagnosis can be made easily by abdominal ultrasonography [4] or computed tomography [5] . We used computed tomography for the diagnosis, followed by ultrasonography to confirm the extent of the lesion toward the fibrotic tract.
Treatment of urachal cysts is complete excision due to the risk of malignant transformation. Single-stage excisions result in significantly more complications and longer hospitalization, whereas the two-stage approach, i.e., an incision and drainage followed by a secondary excision, is usually complication free [4, 6] . However, the optimal treatment method remains a subject of debate. The advancements in antibiotics and imaging studies make the single-stage treatment more feasible [7] . Nevertheless, several reports suggest that twostage procedures lead to a shorter hospitalization and are complication free [6, 8] . We used the two-stage excision, which was complication free.
Technical advancements and growing experience make the laparoscopic excision of urachal cysts a simple procedure, and better outcome can be achieved. Several reports using laparoscopic excision [9, 10] or robot-assisted laparoscopic excision [11] of urachal cysts have been reported. Usually, three conventional ports (10, 5, and 5 mm) are applied. In our patient, the laparoscope was introduced through the upper midline port. We applied three ports (5, 5 , and 3 mm) using a 5-mm 30° laparoscope to complete the procedure safely and smoothly. Our assistant handled the 30° laparoscope stationary through the left-upperabdomen trocar. The operator performed the excision through the 3-mm right-upperabdomen and 5-mm upper-midline-abdomen working ports. It is a more comfortable position for the operator and assistant as they are not interfering with each other during the operation.
Conclusion
Urachal cyst is a rare condition, and only a few cases are reported in the literature. Strong suspicion is the key for early diagnosis, and urachal cyst should be kept in mind in the differential diagnosis. The two-staged operation is the better procedure for achieving a shorter hospitalization and to prevent complications. Laparoscopic excision is the ideal approach nowadays, although the optimal treatment method is still indefinite.
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